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i ] mi mmmv>&my- bmb^yv?.? 
2mnme>f&®iy- bm b 5>z;x*z<$ts*m 
{*m»®&to\zMi£i<ti* ^iR^2©tit{ii:S 
mztxz ttbiz, mmvtm-cmtzm i &ztm 2 <Dmm 

e m ® ss £ b » -r 3 ft i6 co jg i& m & \ z & t> r . 

ffiESB l <&*i>te3S2 fc«JI«;* ft fcy- K 

HftEfll 2 CDS^ffiJC&iaSftfc f u-f vftsutty- 
xs^TL, tte»i**aiKtfiii2**S(ott*y-h 10 

h ^ >vt.9 tarn-?, mtzmi (Dm&y-hmb 
y- h tomizmfeo&m&Tz&Zi-rz* mesh 3 

ffiE* 1 **VMiil»E*2©M«ttfc»l**ftfc-* 20 
ML RtfiWE*fi»ia»fc«l*S*ifc«3ErMlfc*L, tt 

sa-^Mit^Effi^Mi^opatcwftottSflasrSF'fe, s 

MRgTttESBMlElttKttEJB 1 Sr/^20ilt(i 
^$0«SE*8l'rfc»0. ME3S 1 ^m^RtX^ 2 

gtrffimEEP*T^aogtriBte*Mi{c»^$tifcA*«^, 

- F¥R©*E* V- Klc£*fc£ftfefrJ^^£*TU 
(ttE«IIMI^t»EA*«^t©M©«tt»Jc«:i;T» 30 
EAAMI^tttEtti^Ml^t^SJJK/WttMEfeff 3. M 
EfS 1 Sim^&tf Sf! 2 Mh5>^X 

titznzttbiz. swttsi-cfflEas i RtfiB2 

B»lslfc£SI!>T*fca60fift0Bt;:£UT. 40 

meir u^^i^2 <o«aR«&Jc»flg$nty- k 

a*wl, miiem i inm^Rtfm 2 mmmn&my- b 
m b 7>iS7>?<o&&j:m\z&vTMm*it&U'Ptsi< t 
*>-o<£>m i oift»y- hus^> 

bmb 5>i?x? t<omT* mtzmi <D&my-bMb 
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2 

m^Rtxm 2 3*m^a>*fe&y- bmb 7>i?x?<Dmm 
WB^-r =r- KfgkouE* y- Kic»«snfcA* 

Mi. RZf ttEA*Mli0«tt^W*O«tt 
£ 9 fcittjESg 2 ©«««fiCiS»ntf«EIB 1 ^Tt^tg 
{fcfcifjaL. WEA7jMi<BSfia*ffiEffi:£C0Sft«fc 0 
ffiEfg 1 OttiEettiCiSttfttffflrESB 2 (D^iimte^ai 

^T^>, mEff i mmm&Tfm2mnmv>%L&7- bm 

b 7>yX*©lti6lfil;: € fcoT««Pltitt-f 

Ml, R^8trE»e«i0KtC»«5$nfe.te^Mi€:WL, ml 
E-*MltfitrEft&*Mli:<7>WCRlfSa) , fi^:fiiS:l#'&, B 

»tt!R-r«rE»fi»iaKtce(rESB i Rtfifi 2 ©m^ma 

a>S©««E£Sft-rfc«>©, mJ E ^ 1 i^SSl^i 2 i|t 
m E « JE 1$ T ^ S CD hlI 1 2 * Ml i Z » m £ ft A 7J ^ . 

-^owEttj^ssfcattsftfciKfaiMi^^wu. sjew 

t ME A t) m^r t <D RQ <7>m&^ f3 U T fflTE A 7J 
Mf^tWEttlAMI^iflDtta/I^JiKtftfT^. MEIS1 

mnm&zf%z2mmmcDmm¥- bm h7>y7^o« 

ffiEfS 1 fe^iMiJB 2 CDSiim&JC^j^$ftfcy-A, 

^y- hst^K u-r >£*ru, mrf2^ 1 ^^^&c;m 2 

H»pJK«:tR 2 cD^j^y- h 7 >^X* &4tr. n 
1 jfefcligftjfcE 2 a2^0®^lH3gS e 
[If ^^4 3 Hfja2^ l^iiR^2 iH^OSfej&y 

HEl l »«^iNEftl2 comMm<5tc^^$ftfe-^ 

mi. R^MEae»i3K^»k$ftfefl!i^ia&w-rs t 

ch t>(C tOE-*«t«IEte^Mlt©raicW«OttJn:fli 

h5e^ 1 JiiiaM 2 #m^cD^^y- bm 

^O, if jRJg 1 ^feliif^Tg 2 Ef£^g®j0gS. 

[§*#J| 5 ] il ^m^CDSfei^y- bMb 7>iS7>? 
S^2itM<7)My- h ^ h7>yX^£$tr*« 

i£mm®mft\zfcf&ztL. w, 1 2 ©«is«tttts 

tt^ft* t <h 'btc, -fi»ttSlTB5EfB 1 2 com^ 

B ib 0 g§ * @ ®j r ^> * co jg ffij m g§ 1 1 ^ ^ t . 

miiw, 1 «»*iwiiwE»2 (D&mmGLiz&mizmmz ft 

mTE^ 1 OftMfctfiJEffI 2 (D«ilS«^ t <DWH iS^J 
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meh i $>% 2 <Dmmm&tm&<D f&&$% i 

mzn* 7/- h&tf# y- l. :*>#&TmjfB 
7 /- F<hftflE7J y- HtoKl:SSOSERT*»4 

miESi i **^ttwiEss 2 ^^^m&^^^^n^-^ io 

NT &tffflE*je»0»K«tt$nfcte*«£*rL. M 
ttttJgTflftEttfiftlllfcfcilflEIg 1 & Jg 2 cO^M^ti: 

- h^gOmJlB* y- K KSttSnfcSdSPtti^SW 
fflEfcJfflliS^ <h ml IB A 7J £ <D m CD Sffi 2 fC J& C T ffi 
f B A -h & =F t nti IB th -h « T £ <D & MS / # « M £ ff -5 X -f 
y^>^^a<k«:«^«, SM@». 20 

&tfl2MiOl6Sy- hi! h 7>^X*«:$tr¥i» 

M$n^>«i:<h^(c, efttt«TSii£»isr;i2osiii[ 

mriBfg i fcsiwaMEffi 2 ©m^m&K^isic&M^n 
tu^y-h, y-xR^Hi/<>Hi^ mjESgi© 

fc«*<0* 1 (Dlfeiy- hih7>yX^t, 30 

ffiiEg i bz^tewifowz 2 (Dmmmfc tm&cDffi&zfti, 1 

^$n. 7/- KRtfay- f£*tl. ^->^sith5Ib 
t /- h t^E^y- h t oNHzmfevmm&T 

Cfc£W7jL, ffiEA7j^<&«&a<ffiEffift©*te«i: 0 40 

age as i ©«iK»fi^ifi^n«fi5E» 2 comiiim&^aj 

ml IBm 1 £>5l>temlEJg 2 <D«M&K:Sjiasnfc-# 

IB-Tj^tmliBte^^^coPBltc^^OSiaM^^^, jg 
»«Jgt?8ffE«3g»IsllSH WE» 1 RtfffS 2 com^m<5 
^ *><K>*ffi&mTttlb<D&E.foT¥®£ . 
m1sBmJEI^T^^C0mJlBte^$S(C^^$n^:A^^^. 

-^©8ffEffi73«^«tt$nfc»jigfiSii^*wL. mem so 
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4 

« M ^ £ mf IB A 7J t CO n <D m <£ M 1 1 Jfc IT T ml IB A 77 
■ ^ t (WEBB AMI^i Str^^-f * ^> 

[»#*7] ft 1 »*ffl<0lft*y- hffl h5>y** 
RtfIS 2 fft»y- Ki!h7>y^^*ttl¥» 

^£n<5 <t £ fcK. S»1*JB-t?l5&E3l 1 R^2 OSai 
*t««E»T¥*t, mllBmEE^T^SOmflBfa^ 

fcte^»Rt;wE»eftigttJc»ttsnfc*iw»^s:W 

U ttEttGft@K^#&lb«tt0!)&«riZttE--^FMI2: 
Ettjg«iISK**fiflittlfi t Jiofc t€rt3^E«tfiffl7&«Jt 

WEmffii^T^aoBtrEte^ja^ft^snfcA^ii^* 

R^tti^^f $W L, g(JEA7J^T(D^fe^m^<DL# 
l>il*ffi«fc DffiEff 1 ©«tt£ifi l> £ €T ttffiEffla*^ 
*^lBB^2©^S:ai*b, mrEA*«^©«fi3^W 
IBm^cDL^liMmiEct 0 lffiE5 2 <£>m<i \Z ifi l> <h £ \Z 

^Effi^is^^ed&ESB i cDm^*ai7j*r-&-r >n—* 

nfc-^^s^f&^^^^icmiiB-r >A-^ottfEtia* 
Em i comiiL&mtiTzm&tzmmftmtu k> . me-f 

[H*^8] mlE< >A-^ihfiaEaffi»T¥a«CM 

II t mJ IB m EE 1$ T ^ m <D & W ® f S t CO fn ^ ^ /Jx 1 1 U 2> J: 
■5 (I n HfFE-f >A-^Og&EL#tiffi«ffi*«9E»l © 
ifi^Jt* t t fcfcME«ffi*T¥Rtfll»B — 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[H£*Ott«] El 1 0 li^^OCMO S I C (compleme 
nlary metal-oxide semiconductor integrated circuit 

Eitc^uT, i te&mmGLVoitf^jLztiz&m 
q i i*v-x$:mmmtiL& 1 c^^l^p^v^^mo 
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Z>££b\Z. i^SS^Pft^il'MOS h7>y^^Q 
1 <0 K k-f >RW- h\Z&ffiLfz&tii-e$>Z> 0 l£tz. 

#^4T^T,6$Ti3£nfc0gs-e$>£o 

[ 0 0 0 3 ] $^>{C, R2^-^^^tItfi^n:^ 

r *;UMO S h v >zSX*T$>Z>. Pft^^MOSh 10 
7>xX^Q2(i, ^coy- h £&^R 1 co^^tl^ 
JIIT, ffiifL R 1 cof&^ii&ffLR 2 cof&^wgicop^i;: 
^ £T * mJE J: o T * > Vtm £ * V Vtm £ OWW A £ 

[0 0 0 4 ] yW77^l&l5l?S4H, fitaR3iPMO 
Sh7>y7^Q3, Q4tNMOSh7>^^Q5 
-Q 7 THIricStlTH*. £*T, Nft^^MOSh7 
>yX^NMOS, Pft^^MOSh7>y^^e 
P MO S ifE-To 

[ 0 0 0 5 ] »KR3O-*«&^PM0SQ4O7- 20 
Xlt JSKR20H!lJai:»«SnT^5. PMOSQ 
3 OV-^HiS^R 3 OMDSi:gl^$n, PMOSQ 
3^Hl/'f >liNMOSQ50Fl/<>i:^^$nt^ 
3. PMO S Q 3 CO y — N M O S Q 4 CD y — h&tf 
Fl/f>C^i$tlTt^. NM O S Q 6 CD K K >te 
PMO S Q 4 CO H U< £ £ fclC, NMO 

SQ6coy-M;£NMOSQ5 O^- hS^HKX: 
^^^tlTti^o NMOSQ 5, Q6 0V-7li«*« 

&^2 K««<*nT^a. NMOSQ7H, y-h&N 

[ 0 0 0 6 ] TX^E&colS: 
fff-0»J«r^-f . PMOSQ1-Q4, NMOSQ5-Q7 
&tf&*/xR 1-R3 — <DISTfisj££nsfc<B<h L 
T , ^0^-fX*5^li«Mli. PMOSQl©y- 
NScty-hfiOJt (OT/Lt^7) # 2 0 0 / 
3 . StfER 1 CD&tf[M# 1 5 0 k Q, PMOSQ20W 
/L^30/3, attR2©«jfiI^5kQ, &*aR3 
(O&ttfia* 1 0 k G, PMO S Q 3 ©W/Lrt* 5 4 0 / 40 
3, PMOSQ40W/L^40/3, NMOSQ5- 
Q 7©W/Ltfl 0/2T&*. S^Kf^^Om 
JEflttV Di tt 5Vtfe5. 

[0007] 01 It* 010 KjKLfcBttlsIB 3 CDgiJ& 
^^tl-f 7Oh0T^^. 01 1 \Zm®)&*$£ J t 5 5 
OlSSSCffi^lfcETfeS. 01C43HT, lOliy- 
MI, 12 14HI/OM, 13 

tttttfem^rawttlM&fT^/t^iBSl, l 5 ttiE& l 4 £ 
^m^^^tJtM^tCO^j^^tT^^c^CDn >^^7 h*- 50 
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01 Oti^-^^ftSl OtPl-BB^ 
&£xRl, R 2li, PMO S h 5 > X & £ 
^liNMOS h ^ £««T*ft«Tfl£6*lfctfc 
ttftttl 3 *«Bk*il[^IJCtt«-rsc:i:HckoTWao 

[ 0 0 0 8 ] 8»l3B3fl!)i*l:^^TIS«T 

*:<Dtz#>. « ilg « A B# K . PMOSQ1 
CO K K >tjSSiR 1 OftJ*tO«MC!)y- K 5 12 
^i^UGN D K&S. 

[0009] PMosQni m*rtisrtitfTtt«*n 

«iS*fi:V D ,*«ft«!>«fl:GND^6±#tT, PMOS 

q i ov^^^m^m^rzmj^-v. v-^*6hk> 

R 1 ^ILT^itttGNDCDSttl^COT, CKDm^fC 
[0010] PMOSQ2I1 V-7*«MR2 

€:^bT«iRS<4^ i i:»«$nr* o . *<ntz*b. n 

1 77^0 % 4 ^If^LTt^l^ltlJMR 2 # 

#LT, / - H 5 (Dm&£ P MO S Q 2 CO V — ?.%.&£ 
©l^PMO SQ2 cob^^miEJ: 9*€r<fc*£FU 

[0011] PMO S Q 2 rt*;*>-f* d tlUot/H 
77ilalslK4ONM0SQ 5, Q 6 <D Y - h m&tf ± 
%■?%£. rtf T 4 lZ&W)tffrfr2>. /H7 

4 fctfiR 2 £iILTmSft 

%£-T3o *:<Dtz&>. PMO S Q 2 co V-xmtert*Trt* 
0, y-H5©SM±^f5©tmt, P 

MO S Q 2 ttt7f5. 
[0 0 12] 35fc, «rafi«HwSilSa(iV D p75tT#ofc» 

14, JSJSR2l:8iinstSS^I<&oTPMOSQ2© 

y-*«tt#«»«ttv.. <ti^ cctt* d fc, pmo 

S Q 2 coy- h • y-XPBimEEI^PMO S Q 2 CD L # ^ 
l^E<t0^t<^0, PMOSQ2CFl/l'>iW 
flltitti;*, /W77**@tt4(:g|i^^5 I 

[00 13] ftfc. 0 1 2 IC^T/W 7X#*&lHlK&tf 
g^lHlgS(i, 0 1 0 KjSLfc/W 7*&&®&£\tmffi 

^^©jS^T^^. 0 1 2C*UT, Q60liV-7$: 
»U6tM2i:fil«LfcNMOSh7>y7^» R10 
tt-*«Hfe«aR«tt-* 1 \Z&m-?Z>££ blZ* 
NMOS h7>y^^Q6 0 CO K K b (C^ 

ilfcimT^^. Sfe, Rl 114-^.fiS^^ifem 


7 

4 a lZ&mLfz$£%im.tn,, Q6 1 tty-h&»SR 1 0 

HU-f >*/W7X«l6lsl»4 a 
LfcNMOS h7>y^^T*5. 
[0 0 14] »*3 xT^3*l&jft«TH£*lT 

»$n*/W7*««Elf§tt, (ff4aTM«fl 
S*lfc[pJKTi&*. NMOS h7>y*X^Q6 1 tt, fi 
«R10 ^to^^ch^JriR 1 1 CDfdJyjSffii t <D WKfS ^"T 

[0015] AW 7X#*SlsI&4 a tt, IgfciR 6 £ N M 

05 h7>yX^Ql 9, Q20d:PMOSh7>yX 
^Q21-Q23 T#lrt3*lTH*. J£tfCR 6 £>-;£$j 

NMO SQ2 0©V-7(t MR 1 1 (Om^Wz 
te&tiZtlT^Z. NMOSQl 9©V-7liSjnR60 

myjiffiizmtfazn. nmo s q i 9 <d h uw>&pmo 
SQ2 i^Fi/<>t:^i$ntt^. NMOSQ 1 9 

©y- MSPMO S Q 2 OOy-hS^HI/'f 

[00 16] PMOSQ22(DFK>i^NMOSQ2 
OCFl/'f XC^I^tlSttt)!:, PMOSQ22CD 
y- MiPMOSQ2 1 ©y- NS^ Hl/OC^^$ 
ntl^. PMOS'Q 2 1 , Q2 20V-7(if jUttt 
jA 1 (C&ifft£*lT^£. PMOSQ23H y-h£P 

mo s q 2 1 coy— h fc&^n* 1 £ h\z. 7 — x£ 

[0 0 17] *JC»f^-JC3ViT!ft^r*. ttflK&Ait 
y-Fl 8(Dt(i^T^0NMOS h7>y7^Q 

6 0 <ov&\,*mm&Vn&±\ztzz>£. ftm&tKR 1 0 

£?>LTNMOS h 5 >->7^ Q 6 0 CD K U-f >«Slta* 
Stn^o CCD^y — K 1 8 ©ftfilJNMO S h 5 >->*x 

6 o L#^fltmjEv TI tc^ ^ >y^nt»iiii 

(Vcc-V Ja ) SrtttttMRlOOiaaiTiofcfflt 

&*. t MMttR i i ictemri^nx^&i^ 

NMOS h7>yX^Q6 lOy-XlfiiiGND 
IfiTfeO, /-Hl8OWNM0Sh7>y^^ 
Q 6 0coU^^MmEEV T1 {c^^>^^nTVi^c7)^ 

NMOS h7>y7^Q6 l/)^>t^. Ctl\Z<£ 
0. PMOSh7>y^^Q21, Q22coy-hm(4 
tfiftfiQ* PMOSh5>yX^Q2 1©HK>M 
^com^tCcfcO, ttf&J&jEaR 1 1 ttEI^T 
^ig:SfcJi>NMOS h7>y*X^Q6 1 coy-xtfi 
a*T#0, NMOSh7>y7^Q6 1^t7t§f; 

B4 a teKfc*>(0#J^5fc£LT^*;fc:«K PMOS 
h7>y7^Q2 3 IZfemffimt ITif^t^. 
[0 0 1 8] El l 2co|5i!jlHlg§co^^, ffitfe&taR 1 0 
COj^^H«Sfw (Vct-Vt.) 0*£*<ft>ft*0. S8S«r 
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If 5 Kit ftifc&fciR 1 0 

tit »«ttKRi il:t>**ftI*ejtLt. ceo 
U-f 7* hH«###£**<fc*^^:5l«lllj* 

[0019] 

o«t^:i«$nuTi^oT. AW 7 A {ft *S ESS 4 tc 
81M^ofc«#*»Ott. PMOSQ2^t7t 
10 ^f;ftt:PMOSQ2^y-h • V - X Pitt JE V c , ifi* 
(DXU y HmJEV,. J: 0 < L&lttltf 

0> PMOSQl-Q4^>NMOSQ5-Q7^IJi-r 
S/t^cOXSlC cfcoTl^^lcStaR 1 11, 

[ 0 0 2 0 ] fiRR10/^->U^7^M« 

20 0. »jfi*ffl*«lS*-r*<i:^^IS!a^A«*ofe. 

[ 0 0 2 1 ] CO^H^^±|acOj;^^Pp1@^$r»^TS 
£fi&tCfc£nfcfcc7)T, fiftlHiK(OA^ — >U-f 7C7 h 

S£iliJD$t§^t^< t jgftlHlKOA^- > U"f TO 
[ 0 0 2 2 ] 

[■HBSr*Sfra/t«&0#«] K 1 cD^B^tc^^igi^lHl 
tttt, Sll ^mS/co^i^y- hih7>yX^S^12 

30 Ki^irj^fijc^n, ^ i Rixsg 2 ©«agsfifc»tt$n* 
%z2<D&mm.&\z&M£titzy-b> m$d.m2<D&mw, 

litIS^^2 ai*S<0|6flty- hi!h7>y7^ro 
82 it I SIC J:oT«jSpJfift4>tt< <ht>-^O^lcO^ 

»y-hih7>y7^t, $rgBs§ i &ai>i*s§2 com 
^m{4<hHtri2^ i ©»»y- hmb?>i;x* torn 
40 t, (kub* i o»»y- ha tiawnji* 

[6]£ftttT&^£n, 7y- KRtfrt v- k £*r l. * 
>^^TH«IfB7 ;tH(!:«E*V- H £ CD Paid ffi £ <0 « 
/£i$T£%£f£. MIH^ 1 2*fH§y&tfJi!2 zgm^cr)^ 
ay- h -7 V^A^aHjBiec cfcoTfiljftoJSgft 

^cto^^^^ mllS-^^chmllBfdi^^tCDPaltc^f^ 

so *i^RtfSii 2 3i«a«©iftay- h^h^>^x^co« 


( 6 ) 

9 

mxmiz&^TMfetJtfeunfc&T^mt, whelps 

[ 0 0 2 3 ] 12 <Dftwiz&2>mwi\Bi&te* &immm io 

bm b ?>isx? z^ts*mfcmm®&ft\z&&2n. 
mi&zf&2 (Dmmn&iz&mznz ± thiz. igu># 
f&T*m&& i co^aim&^ e> cornet ^^m*® 

£[3£*Jfii&'>ft < tb--D<D& 1 <£>*&*ty- M h 7 > 2 0 
yX^L ittfaElfi 1 &S^teS?§2 c£ m m ft £ it* IE 111 1 

o&*ty- bm b 7 >vx* £<dt&-c, utrfBfg i <z>*fe2£ 
y- h ^ >>>x* ta^j(c)i^r$i$:f6]^T^^$ 

7/-KStK^V-H^f :*>tt&TlHiIE7 / 
mlffiffl 1 illRM 2 ^m^o^j^y- bm b 7 

>zsx?e>mmjimiz ^-orm^-pjmuy^ bmm 

mJ IE ^ K # §£ tf) sfi IS # V — H \zi£$i£ tifz A 

{££9 t>mIfE^ 2 (Dnmm&lzfttttilfmltZm 1 <Dm.W 30 

*>i!ussf§ i ominm^^iattn^BtfiE^ 2 cDnaumftS: 
titiTz. mtz&immm&zfm2mw.me>&my--b 

^t, mlfSM 1 $>£l>Hii!ilSEfg2 (DmMm&lz&mtS tl 

tz-jji®. Rzfmitz&&m®mizmm2ntzm?Di%z% 

^mfi^^om^t^^i-^^cD, mes i mnmRzf& 
2 mmm(D&my- bm b 7 > ^ 7, 5 <Dm&T.m\z & ~> 40 

&?5^\zfewti£titz\tii&=F. nt}BZ&mm\£}&iz&mz 
tifzthjjm?. s:^HtifE-r >rt-*<Dmu\hiii%\z&® l 
^titzmm^^^^L. nUtimm^twiB^xti^^t 
<Df^(D^^^\z^\^xm^xii^^-tmtz\hfi^t<D 
mm/it&m*'fTo , wiBig 1 sumi&tfifi 2^m^^ 

[ 0 0 2 4 ] ^ 3 <7)^0^{C^^e®llHl2SH, SBlfcSH 
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me a 1 fc*vM*fg2 

$nfcy-KMKK>S*L» mJsESfl 1 ig^IRtf 
»2*«S<olft»y- ^ h7>y^^oBilii:J: 

[ 0 0 2 5 ] ^4 0D*^tC«Sje«ilHlKtt. Sgl**H 

a*, ne» 1 ««twittiBiii2(D«aR*tt(c««E$n^ 
^ii$:^*>. mfi2mi^m^R^m2^m^o^j^y- 

[ 0 0 2 6 ] SS5 ©feEKfcSSftEJBte, ^litl 
©lft»y- h I h^>5*X*;RtfSS2 3iS£!<Olfe»y-- 
hl h ^ >i^X^ «r-&tr¥2dflc*«lslESrttC^JBfi$n, 

sg 1 Rzff& 2 omaim&K&i&sfi* £ 1 tic, 
&W3®&iz&mzn* wE*e»iHiK&e»r*fc«)o 

gftlHlBTr&oT, MESH 1 &5^teliftE!f§2(BmiK« 
(ifC^ifitCfttt^nTl^y- h* V-XR^HUO 
^ft5ttt)l;, MEfg 1 <B«2E«ftfcMES5 2 ©* 

w«tttonaft:iawt«*an, miEss 1 3*mi&tfa 
2 @mno*feay- hi h ^>>?x^osajgrxeic «ko 

fttEffil 1 &*t>lifflEfB20«iEmffi<fc«*QH&E 

^ 1 (D»»y - m h ^ >>?x^ trnmizm^fozfai-t 

WB2^ 1 &z\,*itm&m 2 
<Dm.mm&\z&m2tirz-j3iQ. Rztwitz&mwim&iz 
mm^ntzm^tm^mL. tm&teJs&ttD 

WC»fSO«»I*l»o, BU^STmE«fi»|gl»tC 

mllEm 1 2 ©aas«^^eoasf!«:ijs-rfc«)o* 

S^T^P5(h, WE«ffiKT^a<0WEte^rSan««$ 

ntzxtiwk*. WE«e»isittJci*«!$nfeai*«a^, 

tt«l:«i;TI!ilEX*lftllEB*«lfi:fl!)»l|/# 
[ 0 0 2 7 ] Sg 6 O^^fC^seWilHlKtt, ^1 «ttS 

ojgjgfey- hih7 >>?x^R^m 2 j*ma!©ie»y- 
ff 1 2 com^mfi^m^^n^xi: <h fed. igi&tf 
^tbtEigsic^^^n, wEtte»iHiK*e»i-r*fc«><o 


( 7 
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£*TL. ffiES 1 ©RiE«ft£fflES&2©«iER{£<htD 

micK^ir&MdftfeflERottEJB io«»y-hSh 

5>vX*<b, (HIBSS 1 &StittttEJB2 0MR&£: 

&&oiitjfBSg i h trnwizm 

^■>^HTmifeTy- h ^me* y- h to laucwe© 

*iK*fiicia^n«itEm i ©*K«tt€:ai*b, me 

L, WBB— *JBtWE«*«lli:©BBCW«©»a:«fc» 
gfttfc»TfflE«e»[El»i;: MTEM 1 &Z*fg 2 (Dl 
iR«(4^6©«8it&«t-rfe«>0«EE»T^ai:, MEm 
J£^T#^cOBtIf2M^^(C^^$tifcA^^^, fflEtt 20 

[ 0 0 2 8 ] MS 7 ©SgipUCfiSSfittlslBia, fgl^mSJ 

fgi&tffg2©«iK«&K:s^£n*<h<fcfcK:, jgifrtf 

SRiiiBJcfciasti, it&E«g»iHi»£s»-r*fc«>® 
eftisiKT*oT. mem i c^m^m^tc^M^nfe- 

as«^Jc«jHs$n/tft&*i«i, RtfffiEttBR[si%fc&i$ 

£nfcfrJ#P$^£*rL, MERS»IslKft<#&Mttaia> 
S^tttttfcO, lttE*fi»[HlKtfefttt«£ttofc£ 

*R<t. WE«E»T#R©iitrEte*«^»«!^nfcx 40 

£<DL#v><iI^jE<fc OffiEfg 1 ©attKifi^ £#lifflrE 
Hi*«l^^ttE*20«tt*U*L. fflEArtiB^tB 
«fta*ffiE/5>r£G>lx$^««EEJ: 0 ffi Effl 2 omftKifi 

t ^ttWEm^aj^^swEJB 1 otii^m^t^^ 

> A- * t , ^Ettfi»lHlK<Z>mfiO 2 ^©ftfltj^JC-t 

9 <Dmiz\&t}U*\zmm.'2ntzmmi&=? 7 £:G me< 
>/t-^j&f«rE* i m a -r ass^ag* 

fcO. iFE-f >A-^**^EJB 2 £>^{5£tfi*>-r£^£ 50 
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[ 0 0 2 9 ] 3S8 (B5S9J«;:«se»][2lKii. ^7CO^Bj 

i&Wffi«(i:iJE«ffi»T#®:O t 5*rffia^(7)fti^S/h II 
SB 1 cDm^tcifi^tt^ihi: fcfcittERflEI*T#Ra«r»E 

-3!r*titE«35r«toiBfc:#-r«a**/hd < c 

[ 0 0 3 0 ] 

iiiitI2 <D«iERft£ o v^e^^fr^ 

1 $ > 5tU^2 0tIit(:g^t^Ci:T^l CO mm 

m,&tm2 ommmfa t <Dm&m&wz 1 co&j&y- 

[ 0 0 3 1 ] RBftlaltttfttHiffKSOKl;:. « 

[ 0 0 3 2 ] f IT, »l(D»»y-hih7>^^ 

[ 0 0 3 3 ] ft^T> X< 7^>yf^O^JfS^f tA 

[ 0 0 3 4 ] X-f y ^>y*ft#**ttjB£fcoT*S 
fw ct o T * <B A *f 1 U W t <D M omftM ^/h $ 

[ 0 0 3 5 ] fit, :ne,ii0My-hih7> 

f/X*. ^-f:*-F¥R, «EE*T*RRtf*'f 
2»«iO«»y-hS!h7>yX^4fijir4lSl: 

[0036] m 2 <DftBA\z&\fz>m, i cD^fe^y- hm b 

omai^^<tm2<Z)mi^^{i<hco^{iiM^OV^6^^ 


( 8 ) 
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&fg i mm 2 (ommm.mz&m't z> ctTii® 
too37) mi <D*e»y- bmb?>z;x?<D*>& 

5:<h^Tf§, 10 

[0038] 94*- Hfg^^JV- 

or, a< y 3 L >#¥m&mmytm£tez>. x^y^> 

[ 0 0 3 9 ] f bt t ^*-Kfa©*V-HOttt 

[ 0 0 4 0 ] :ne^i0*6gy-hSh7>yx^, 

[ 0 0 4 1 ] i3 ofggpncfc***^ F^IS:£, ffi 
a< y?->^^ao«»sffijc»tt$nfey- h&tf k 30 

Z> Z £\Z£-dT . ^t-H?att»l*SIS^2 
[ 0 0 4 2 ] fB4<B«W<C*S#S«flEP*T^©»*. mi 

&&m®n\z&mzntzfoj3i%*mv. -#as 
ir^2 «*a!(otfe»y- M h7>yx^ tmm<o 40 

[ 0 0 4 3 ] S§5<B»SI!K:*W*«R©m 1 <B*fe»y- 
hSh^^y^^tt, 0J*tf«2K£!SAT*c: o 

ttJBEL. K 1 <B«iKS<ifc£S5 2 comffliStt <!: co fS] k: it *J 
CMt^CiCJ;^!, & 1 <D&m&GL±m 2 (D^ffi 

mztoimfomrfm 1 ©*6»y- Mh7>yx^wi 
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0+#*£ < LTi3< C it, ^-f F*fta«*>tt 
[ 0 0 4 4 ] «EE»T*»*aLT*S»lHrttl: 

[ 0 0 4 5 ] ftoT, X< y^>y*R©«!HUj||^£A 
^^ic^Jcy-r ah- F^&T^£T£r>t£<D Tiffin 

[ 0 0 4 6 ] X-f7?>^?™i^i^ottg 

tc cfc o r -t (d a * ft =f t m m ? t o m <o m & m a* * £ 

[ 0 0 4 7 ] f ^g[£D^l(D^gy-h 

Sh7>y^^it i^jcgi-r^ctt, y- h • y 
-^BotffS/jN$<Lt. itR^m 1 o^i^y- k^i 
h7>yx^©i^ojifiilii. -^co^^y-h^h 

[ 0 0 4 8 ] m 6 <D5ZBM\z#nz>m 1 <0|gi^y- bM b 
^VvX^ii, MA^tM^SAt^ :<hi:J:oTii 
<£>^2£m{i£3i2 omaimft t^li^a* 0 V 31 

**«iBitt»fis*oft»mEE^t*ik-r«fc*, y- h 

l & S tMiSB 2 ©*iK«ffil:«tttSC(i:T!B l <£> 

maimft £ff§ 2 (o^^^KDiM^i i o^j&y- 
\z*>vtm£tez>. 

[ 0 0 4 9 ] W, 1 O^j^y- h 7 >^A^<7)^>IS 
[ 0 0 5 0 ] ^t- SO* V - H©i6^ffiS© 

^ia«tot ) i2 (ommm^cizm^t #n »«fiibsK^ 
? \*m i o^^^{4^ai*T^)C0T. x<^^>y^R 

co^J^liS^tA^^^ihoraic^ i;^^^Hfci:oT. 
X< y^-V^^R^ftttttlgt^*. X<y^>y^g 
A^^ttffit^* C <!:Tttei!ilH]KfCX-f *y^>^^R 
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[0051] ^-r f*»©*v- Fom&tfffifeo 
ih7>yx^«, le^jk&^-t 3 <r it*, y- h • y 

[ 0 0 5 3 ] g7 0*«l:*JHS-f>A-^^«EKT 

[0 0 54] ^80%BJJci3tt^-f >A*-^CDL#^M 
ftfrO^^tBH^^F^E-r*. lot, -£<DKfl-&#<D«S 

[ 0 0 5 5 ] 

[§H*£#J] J^T, ZOKWom 1 JMKflUcoHTBI 1 & 

tfs 2 zm^Tfttm-rz. a i ttc<o»^osg 1 

n CckSCMOS I CT»fiK$ntfil@»(D*ritS^f 30 
3 a Ciotfift 7 X&$&[hI&§ 4 El 1 0 

tc^bfcftsfeo/w 7x#miEfB4 i u m » « jsfi -e 

[ 0 0 5 6 ] BK43^T, QlttV-XftlMMl 
i:8«LtPMOS\ r 4 ii-#as£«M{£j& i 

&«tt- Q 8 1 0 h 1 (cm 

M>L, PMOSQl©Kl/Ot8MM2t©rai: 40 
W.miZ&8i2tltzNMO S , Q 2 tettifiR 4 

iLfcPMOST^^. PMOSQ2I1 f©y-h$ 
NMOSQ8(OHK>l:j|^LT, NMOSQ80F 
U-f > £*g£xR 4 <0te^aS£©raK«£T*«JEfC«fco 

<h * 7 Vim £ <DWW X £*t 5 . 
[ 0 0 5 7 ]'*!:, ®Ifrls]B©IS:t|-0iJ«:7*T. PMOS 
QlC0HU-T>tNM0SQ8OFU^ ><hO&^,&£ 
/-F20<bl l J — K 2 0 (DMik £ V IB <tT3o £ 

PMOSQl^t/Ltl^^TOPMOSQl 50 
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otfiVnH (v..-v tI1 ) 

[ 0 0 5 8 ] Sfc, /W7X«l&iK4^ft^LTl^ 
#<&T&tfLR 4 $1LT;H7^««@B4 (Cdrmsm 
zS£I. • iSfiiR 4 ©Jataffi* r , ttSt, PMOS 
Q207-XtlJii, (V 00 -r, XI, ) T4^bfl 
5. 

[ 0 0 5 9 ] ^oT, PMOSQ2©y-h • V-7Pfl 
^BEVcw ii, <V DD -r« XI,) - (Vod- 
V ts , ) T^-A£*-U ZCDjZZmW? Z> (V CJl - 

r< XI,) PMOSQ2©y-h • 

y-xra«JEVc PMOSQ10XI/y>a*- 
;U H«JE«fc»«LR 4T584t*SE»Tl:J:orftS 

[ 0 0 6 0 ] /W 7XftK@K4 ^ftf^L/fctfr, PM 
OSQ2$^7$t5Cll PMOSQ20XI/r>a 
*-;UF*EEV tiI J: 0^- h • V-7M«EV (M £ 
/h4<t«**^»5 < 3E^>T, /W 7X^^[eIgS 4 # 
ibf^LTt^t^, V,,, >V 6 », - r , XI, t^v 

&ftzmittzteKti\*rjLP>i3L\,*. mn£* v,.a, o. 6 

-0. tfiJAtf, PMOSQ1 O^- h • V 

-TT^JEVc, , £0. 85Vtl, r< XI, £1V 

V. PMOSQl7^£NMOSQ8, Q9, QlO^l 
^TfltftS^SSE I , £ 2 8 /i A £T3 it^JtC^i^^ 
nf:NMOSQ8, Q9, Q 1 0 <D± * >&tri r r 
= (V DD -V CS , ) tI, ^6150kQtft«. 
[ 0 0 6 1 ] ^1 uT, NMOSQ8, Q9, Q 1 0 

h^Lo 3 ofeiz?z>z£T*nm-e2z. :©n$ 
(7?y- h^L £y- h4@wi«r}att(7)/i^->{cH#« 

^ ^ ^ ^ , 3 0 h^t/j:*. 0»JAtf. R-^^T, 
*Stftffi^*i:#Sl 3 k QtUQ. NMOSQ8-Q10 

&m-rz>m.mm 5 0 k q t^x$^*\z^^ ^h<otu 
a. 

[ 0 0 6 2 ] NMOSQ8-Q1 0 temffiMtiL V p 0 <D& 

Ihlz&iT&'Jtt&mmtfi&itTZtfi* tIt^v H , ^ 
S^I5<i:S*rLM^{S< UZ><DT* m *>mmm.tiL V,» 
l^ffiT?NMOSQ8-Q10 co SfixM ^ K«T n tfj: 

[ 0 0 6 3 ] S 1 LfeiEftlalK 3 aTtt. m$k<DN 

O S K 7 > V7.9<T>* >J&taR 0ll (i^c 1 TS$n5. & 

[ 0 0 6 4 ] 
[ft 1 ] 


( 
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0 { (Vgs-Vth) - Vds > 

[ 0 0 6 5 ] 'fc-oT. Nft^^MOSh7>'/X^l 
<STJ8i&T £*§£Kifc^T, NMOSQ 8, Q9©y- 

«bTit^Jt;:»ttbfcta5a***< fc*. ^Vtztb. m 
i;*a«»50l:jlMOMOS h7>^X^«rK2W 

[ 0 0 6 6] PMOSQ1-Q4, NMOSQ5-Q1 
0&tf&tfiR3, R 4 13 foj — £>IfiTf£J5£cFfl'5 CO <h 

it, ^cDit-f Xhz> wtft&m** PMosQioy 

- h«Pi<hy- hS^tt (WTW/Lit^) ^2 0 0 / 
3, PMOSQ2(DW/L^30/3, & Jn R 3 O i£ {a 
l^lOkQ, J&ttR4 0jataffl^5 k Q. PMOSQ 
3CDW/L^5 4 0/ 3, PMOSQ4©W/L^4 0 
/3, NMOSQ5-Q70W/L^'l 0/2, NMO 
SQ8-Q1 0 OW/L^4/ 120T^5. il 

[ 0 0 6 7 ] H2 tela 1 fc^Ufcg»@E8 3 a<D«lfifcS: 

i2iiHi/-f>ti, i3ttit*«a«, 14 
n#s«ra, titttii^, 
ffisfrsfcaesL i 5 i 4 t&nm^&nmm 

f. «RR2tt, PMOSh7>y7^ife4^ttNMO 

s h7>^^^ft«JB-rs»i»T^snfc*t«k«i* i 3 

T^5. fit, NMOSQ8-Q1 OCioTPMO 
SQ2©y-hii^4^Tl^/:i6, El 1 1 IZ^Lfz 
'<£%:<D&m,R 1 CDcSWS^fClt^T, NMOSQ8-Q 
1 0 cD£W®f£#'h£ 3 a\**<D&mm 

< T^*. NMOSQ8-Q 1 0(:5rfJ 

[ 0 0 6 8 ] e»lHlK 3 a ©Kf^C^^TKiWr 

[ 0 0 6 9 ] f^«A$nti^tiiV DD /|i±#L, 
tilf3V B ,t^ii{4GND(!:W^fil^NMOS Q 

MOSQ8-Q1 0 te* >"T3. 
[0070] PMOSQlli. Ji#fi£fSH*T«8iSn 

ti^^V M ^^^^{5GND^b±#lT, PMOS 
Q 1 (Oy- h * V -XP^CD^JErt* PMOSQ 1 cob^l* 
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>m^£DTL COml^iTNMO SQ 8 ~ Q 

1 0 ^ilbT^mftGNDtZDrLtt^cDT, dO^SSC 
«fcoTNM0SQ8OHl/'f>iNM0SQl 0 <D 7 - 

[0071] PMOSQ2ft 7-X^}glnR4 

#IT, / - H 2 0 <Dn,fat PMO S Q 2 <D 7-xm& 

[ 0 0 7 2 ] PMOSQ2^>t5:tC«toT;W 
77il&@tt40NMOSQ5, Q6©y-httt^± 

#-rs<h, ;U77^^lH!S4i:@l!i^^35^. A<7 
*{!tl6[sllft 4 lz»Witfifrfr&h* &*/tR 4 £iibTmnit 

20 f2£T£o Z-Ofzlt). PMO S Q 2 roy-XWW 

PMOSQ2«t7t?) e 

[ 0 0 7 3 ] PRaW«C«aS€fi[V DB 3&«TA*ofc» 

fc, fciftR 4 C*tl***3&«j|||< fcoTPMO S Q 2 © 
V-X#mflBC«ftV D8 £1*1 btC^S C tT, PMOSQ 

2 Ob friiffimEEcfc 0 < 3d: 0 . PMOSQ2CF1/ 

30 [0074] ^(C, mi 3/!>S[gll8£flH>TE12l::^ 
bfcg»BB©i4i6ie«C:3^Tlft»BT*. S2C^^ 
T, — jftHHl-C* bfc a - a RfriBBL b - b Bfr® l^Stf 
c-cBff®|gI£IS13<-[gI18c7)(a), ( b) 

( c ) cfnfn^t, f:fa, is 1 3 nmrn 1 8 

0*«SttB2tlJ-jSl<t^ 

[ 0 0 7 5 ] Bl 3 7iIHl 8l:*5^T, 50«PII 
fi, 5 lliN^IJk 5 2IJP^XJk 53t^7^-;U 

HfifkSt, 5 4 liMO S h 7 > vx^coy- hmffi*^ 
40 fifc-f *fctf>0># U > U =1 >, 55liMOSh7>y7^ 
coy- Km@^^^'T^fca603 ? >^7,^>*>U-!t'f 
K v 56«NMOSh7>yX^©y-XJf;«FK 
>£^/&-f N' fcf&JI, 57«MOSh7>y 

X^cay- h*fc&IK. 5 8 li PMOS h7>y^^7 
-X H U-f Z>tL*b<» P* IfclftS, 5 9 

mS^fctfC CD $3 ^ t <D m £ ff 5 «> <D 7 )l> = - 

[ 0 0 7 6 ] ^C, K^Xg$r«S«CiftB^TS. ST, P 
50 S£5 0±lCXtr**^*JU«*raj£bfc», Xt^^^ 
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N^x;U 5 i &tfp ^x;u 5 2 fit, ^ 

^£#8§-t3£&C>:7>< -)u FgKLil 5 3 £?fcf£L£:t*; 

[ 0 0 7 7 ] ^c, ^{i:m±{cMOS F^>v*^coy 

- 'Jy'j3>5 4i:^>y7 

f>y>Jit^F5 5^Si^ (114) o fit, 77 
<7 £^e£-f 5 1 1 h\z £<d# u -> u.n >54Rr;^>^ 
7r>y'Jf^H5 5 co&Jitt&tf? ^ F&{L§I 5 
3^7XniT, T#&^££AL, NMOSh7>y 
X^COV — XS-t* F l/^f >£ff2J5£T'5£:#>cON* ftifcH 
5 6 (915) . *OB, B15 (b)fc^ 

-T£o\z. &m&$i$:mf&?Z>fziib<DN ^x;u 5 l \z h 

f£T£ £ tt)(::o^'Jy'J3>54St;^>^7T> 
~>U^< F5 5<©«B#Stf 7w FBftKS 3 £v 
^*$&!£&AL, PMOS h ^ > ^ X ^ <D 
V-XRtfF U-T >£J£J&-f Sfc&coP* il:ti58$ 
l^^f^. ^C0&, N 4 ft!fc/I56^P' 52:M58± 
<DBflS«£»£T* (116) . 

[ 0 0 7 8 ] #JC, N ' foWim S 6^?' ffiii581 
con >^ F £ tZ>i&m<D&Z>&ft%ffc^'C&mm*:M 

fo?ziz#>mmmmm<D&fcms 9 £j&jE&-r* (ai 

7) „ ^LT^^^c7)m^W^^^?T^^a6tir;Pax 
^AIH^6 0 £J£j&-r* (118) . 

[0079] £ CO <fc 5 Id , 02C^Lr:PMOSh7> 
vX^Ql S^NMOS h?>yX^Q8-Ql 0 co§g 

fc. 1 1 CitMO S h 7 > yX^Q 1 1 0 co§&3£ 

Hico^T&fifcJ&JnR 3 . R4^tts. 
[ 0 0 8 0 ] ±tzmmm-vte* nmosqs-q 

1 0 tCX>A >7s* > h^MO S F E T &J8t>£tf. x 
yi/>r>3>fMOSFET^ffl^Tt)J:< > ±EHJfi 

[ 0 0 8 1 ] £<D»9lCD»2*iS#J£EI3£;Bl,> 
TlftHj-r^>o H3tC*5^T, Q 1 ttV-*€r«««ttj« 

ll:8«ltPMOS, R 4 1 
»«-T*tt'b«w, te#M£/W7Xttj£lElB4 Kfctt 
Lfcfctfu Q 1 1-Q1 3 l^cy- F &««S«{ajfi[2 
K&^L, PMOSQ 1 <B F U< >£»J&*ttj&2 £ CO 
PJJ*3iS^J^»ltt$tl/tPMOS. Q 2 ttJ&RR 4 

fcH^lfcPMO S T 0 2 5liPMOSQl 

COFUO£PMOSQ1 1 co F U< > <k co&l£/&T<& 
^y-H^^LTl^. PMOSQ2IJ, h«r 
P MO S Q 1 1 CO H K >\zmm\sT. PMOSQ11 

ct^T^>t^§gch^-^t , <tli:CO^#^$rfT^. /H7X 

H]g§4 <t|s]-CO#le£T&<5. 
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[ 0 0 8 2 ] $2®j[Hm 3b(l PMOSQ 1 , Q2. Q 
1 1-Q1 3S^filnR4Tifi)c$nTl^. PMOS 
Ql 1-Q1 3liy-h68i«fl[/Sl2i:J8«b, PM 
OSQIOH K >t»*«ttjft 2 £ ON Kit &!(::» fit 

3 ataJfcS^tt, PMOSQIOHl/OtMM 
&2 t<D n l:I^J IC fg£g £ n^MOS F-7>:xX$>£y 
-h^j^iftt^GNDlCS^L/tP^t^^MOS F5 
10 >>?X* t Lfc£T&S. 

[ 0 0 8 3 ] H3 £^LfcIsIB<D»flM*, «iig«&V BI 
^±#-T^) CtCioTPMOSQl l-Ql 3 ^^-> 
£ /— F 2 5 cO^&#Tt^£cOT* PMOSQ2ri* 

*>l, 1 1 *c^l,&s»[eib 3 a ti^ 
oumfttuz. ^<Dtz&iz\z. \&puzmmznrzPM 

OSQl l-Ql 3©fifil*«. 1 1 *coH3*Ji;:&iffi$ 

n/:NMosQ8-Qio o & ft t m m CO fit £ £ 

:t^ST*4. fit, COi^^PMOSQ 1 1 
-Ql 3Sffll^ltl:J:otSBl H5S#J <k P!*S K 
20 ffi»£M«TS C 

[ 0 0 8 4 ] CCOfgBjicOSg 3^*£0tJ£14 fcffll,* 

TI^B^-r^>, H4H:©56«Oi3H»«i:« , ;$CMO 

s i c^m&2ftfz&m®&<Dm&*9K?rz&(D®&w 

T&S. HtwiStiT, Ql 5 tt7-X£»Jfc*&j£2 (c 
^itfcNMOS, Q17l^l/-f>$NMOSQ15 

© f u< >&#y- Mctett-rs y-F£& 

ift*ffi^2 C^itfcPMOS, Ql 8liV-XStii 
^{5^ 1 fC&l&L, FUO^PMOSQl 7 COV-X 

30 £5. £tz, tt^ 3 d^^2ntz£&-T?m&tlT^Z>\B} 
&m®&T&0 . gl^SSS 3 d iCctoT^Kj^n 

[ 0 0 8 5 ] $611, R 5 tt — *»*»Jfi*tt£2 

L/t*R, q i 6 «y-x$»giR s ofa*aajc»ttr 

Z>££b\Z* FU-f >SrA-f TX^^IhISS 4 a KttflfcL 
3tNMOST*4. NMOSQ1 6tt. foy-K^N 
MOSQ1 SOHI^-OCMIT, Jg^[R5cO{t!i^^ 
40 tNMOSQ 1 5 <D F U-f > £ O N II IS £T * ^JE K cfc 
-pT^>t , <SI<h^7^^<!:CO^#^$:tTOo 
[ 0 0 8 6 ] /H7Xi»@K4 att. SIaR 6tNM 
OSQ19, Q 2 0 <k P MO S Q 2 1 2 3 

[ 0 0 8 7 ] j&fixR 6 CO — ;£ws&tfNMO S Q 2 0 (O V 

-xti, la^R 5 oia^«i:«a$*iT^5. nmos 

Q 1 9 oy-7tt««R 6 <Of&^^(Ctg^$n, NMO 
SQ1 9coFU<>fiPMOSQ2 lcOFU-f >iZ&1& 
$ntl^. NMO S Q 1 9 coy— F liNMO S Q 2 0 
50 ©y-hRc7KK>l:»«$nTlr^. PMOSQ2 
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2<7>h-i"r>teNMOSQ2 oofu< >c^$ns 

<hi:^il, P MO S Q 2 2 ©y- h H P MO S Q 2 1 <D 

y-hRt;HK>(:gi$ntt^ B pmosq2 

1, Q 2 2 (aV-Xte^zimft^ 1 K£^£*lT^5. 
PMOSQ23H y-h$PMOSQ2 l^y-hl: 

[ 0 0 8 8 ] £2f*j[5jg&3 a 9»f^t:oiiTi«Wr 

L » SMfi!V,,i:8MffiGND(!:©«fii*«PMO 
SQ17, Q 1 8©L#V>fe«JEcfc9*€r<ftofcl5,6 
T. PMOSQ17, Q18te?J->-f3. 
[ 0 0 8 9 ].NMOSQ15lt MJj |6j $ ft ttT& ffi £ 

X. litfiV Dt ^Hf{JGND^f»±#lt, NM 

0 S Q 1 5 ©y- h • y-XKOiE^NMOS Q 1 5 
<DU#l>t8flE£8A.fcB5j£T* V S F l"f > left 
^oT^>m^t^»ftL^i6^. C^mrSt^^TPMOS 
Q17, Q 1 8 £i§LTmflim{4V 0D £ flS *l S 0 T . Z 
©tii:i:oT PMOSQ1 7©Fl/'f >iPMOSQ 

1 8 — ^ <i:cor^{cm/E^%^-r^>^» NMOSQl 

SOtVjftUiCit^TPMOSQl 7. Ql 8©t>}| 

R***€rvifc«). , y- h 3 5 o&mzmffinmm* w 

[ 0 0 9 0 ] NMOSQl 6(i, 7-X#J&$aR 

5**lT*itttA2l:**StlT*0, *<Dfztb. 
A< 7 *&&\b\& 4 a MfflTl^^«lTli!;-7 
*fi[*«»iSfiGNDl:*5. fit, / - F 3 5 com 
fiiNMOSQl 6 OV-7^(i chOf ^NMO S Q 1 

[ 0 0 9 1 ] NMOSQ 1 6**^->r*CttfCJ:oTA 
^77i^0?§4aOPMOSQ21, Q 2 2 Otf— V 

AW 7Xffc*aiiJ?&4 a (Cfilb^^^^d:, fctfERS 

T«EBT^5B4t4. "ZOtztb. NMOSQl 6(07 
-X«tt3^±^0. NMOSQ16li*7t5. 
[ 0 0 9 2 ] »B3W«Ctaag«{tV, D ^T^ofc« 
Wx.tf;-H3 5O«tt^0Vi^NM0SQl 

KfioTNMOSQl 6 O V — 7, 3^tti&«|fi[ G NDt 
EIDlCfca d fc-C. NMO S Q 1 6 ©LfTMffiSfficfc 0 
*#<fr0, NMOSQl 6lCHK>l^^iniii; 
«>, /H7XM0!S4al:fii^^^5. 

[ 0 0 9 3 ] &*3, ±se^BS^JTfi, P MO S Q 1 7 . 
Ql 8i;x>A>7/>hiMOSFET^it^;^, 
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T^l/7*>3>iMOSFET$ffllitt)J:<, ±IB* 

[ 0 0 9 4 ] C<B£iB05S4*iSfcllCOl,>TEI5 
Sffl^TSiWtS. H 5«C0)»^©^4SIJfiffilHcfcS 
CMOS I C-C«tf 3n£K»®tt©ttrt€:^Tfc«>fl!) 

i$nt^^>0S§ti, fililsIS&T&O, eKj[°Ij& 3 e 

10 [ 0 0 9 5 ] Q 2 4 

ll:»«LfcPMOS, R 7 tt-*SB*»«l«ffiA 2 £ 

flgLfcffifa. Q2 5- Q2 7ttftl:y-l>&Mfli4A 
lJCftJHKL, PMOSQ240Hl/-i'>(i:}|ii{i^2 
iOHKie^lCftffiSnfcNMO S . Q2 8lifi^R7 

[§I&4 a tC&i^LfcNMO S Tfc*. NMOSQ28 
te* ^©y- h >A*-^ 4 1 £^LTNMO S Q 2 

NMOSQ2 5(OKU-T>CD 
20 «fl[C*i;T<>A-^ 4 1 tfttftrSttSlCfcoT* 

[ 0 0 9 6 ] -f >A— * 4 lCJ:oTNMOSQ2 80 

«ttrtW >A — * 4 l©lS^fi|«E«fcO«U^S^t: 

£-?tnmosq2 8co^-> ■ * ^ Wjit zmn \Z ff X. 

ft^T, NMOSQ25-Q27 ©Stafitt. «2S 
*ftV BD #»fts«flE (5V) (£<h#, y-H4 0C0S{i 
riW >A-* 4 1 cob^iWimJEct D-f-#iS< fr* J; -5 

30 [ 0 0 9 7 ] fc*5, g| 8 K-f > K — 9 4 1 tfCDEKi 

AfciS* 4 1 b li-f >/t— * 4 1 <£>£ii ?j$igT&£. Q4 
lliI>A>X/>h^PMOS, Q4 2—Q4 4, Q 
4 6tiX>/\>X^>h^NMOS, Q4 5liryU^ 
ya/^NMOST^S. IS 8 (b) IC \* C M O S -f > 
/t — 13 8 (c) . (3 8 (d) JIteNMO S-f >A — 

[ 0 0 9 8 ] ^tc, C<0£93<OSS 5*J6ffllC-3^Tia6 

40 CMOS I CT^^$nfc^i^[lIg§(7)^fi?^^-rrc*!>0 

[ 0 0 9 9 ] 0JC*5tiT. Q2 9 Hy-X^j^i|tfiA 
2l:»ttLfcNMOS, R8li-M^fTO^n: 

UfcJfttt. Q3 0, Q3 1ttftl:y-h«»MM2 
(C^j^L. NMOSQ2 9(DHl/^><hiiHt{i*l <!: 
50 rat:a^l:»lffi$nfcPMOS, Q3 2^S^iR8<Dto 
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-fiffi\Z&ffi?Z>tt*>lZ. FK>^/W7Xi|g@?S 
4C»«l/fcPMO-ST**. PMOSQ3 f<D 
y— h >A-* 4 6$^ITNMOSQ290FI/ 
-f>lC««UT. NMOSQ2 9 ©H I/<>©t<5i:S 
UT-f >A-:? 4 6 ^ffl*T5«ECJ:oTt>ttii: 

[0 10 0] <>A-5 r 4 6f: { J;^TPMOSQ3 2(D 
*7#^cd^#*£?t?/c*!k /-F4 50 
>A'-* 4 6 ©U*l*M«£EJ: Ort^SrtWc 
<fcoTPMOSQ3 2 <D*> • ^-^©jf^^fiilltCfTA 10 

^^T, PMOSQ30, Q31 ©J&ffititi, 
m&V 0D ^i&f^mEE (5V) Oil, /-F45^tt 
«fc 9< >A-* 4 60ltU«ffmK<3i5J:5 

[0101] 13 9 K-f >A-* 4 6 tfO[Hl8SI8 

^^J^r^-To 09i:*S^T, 4 6 a 14 -Y >A*-* 4 6 CD 
ATJ^, 4 6bl^>A'-^4 6roHi^5ST^6. Q4 
8liI>A>X/>hfNMOS, Q4 7, Q 4 9 - Q 
5 1 {4X>A>X* > hi PMO S . 0 5 2117^1/7 
•>3>HPMOS-T*5. EI8 (b) CliCMOSO 20 
A*-^ 08 <c) . H8 (d) i:liPMOSO/t- 

[0102] c<D%w<Dm6mnmiz~mTm i 

CMOS I CTttJfcSftfcSftHBOWJfcSrjKi-fcd&G) 

/H77i^@K4 <fc HUSK* 
[0 103] g!iCi3l^T, Q 3 3 14 7 — X SttfllttttjA 30 
ll:»«UfcPMOS, R 9 l4-#S8£SilSSftj& 1 ic 

Lfe&tfu Q 3 4 I4#fcy- h £»*fcSffij&2 Kftlft 
PMO S Q 3 3 O H K > tfiDfilM 2 t©Wi: 

Q3 5l4fc*nR 9 coftH^^tcS^-T^^ci: ^IC, 
Fl/-f >£A< TX^^0g§ 4 iC^^Ufe PMOST* 
-6. PMOSQ3 5 14, CD y- h £ N M O S Q 3 4 <D 
HK>i:««lT, NMOSQ3 4 © H K ><hJ5Jfi 
R 9 <Z)ffi*«Bi:0!)Po1^«^T*«EEtC J:oT^>«t»<k 40 
*7tt^£cD^#;t£fT5o 
[0 104] NMOSQ34I1, f^L-r/a/ft, 

T, NMOSQ3 4©t>i^^0 1 OC^L/tfliriR 
[0105] &\Z. Z (DfZVKDm 7 mSflltcr^TH 1 
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BH9Kin>T, 3hl4^®j0?§ 4 R12 
(4*fl[*(a:jA 1 fc*«Snfc — *«■£/-- K 7 0 dftffi 

s«$nfcv-*, / - h 7 o iztemztitz h k >& 

tfA-f 7*#*&tH!&4 KSfltStlfcy- h SftftNM 
OSh7>y7^, R 1 3 I4«il«ft,6 1 KftttSnfc 

-*aiRW'f7^fteEi!S4ojatSR 3 o-*is^» 

**nfctt35rii&#-r*»tt, 7 1 14/- K 7 0 llStt 

$ n a -h m ? r a a» t cd m (a 1 1 * c ft tb * * m -r 

fctfXDtBrtiS^i: ^ft^OA-^, Q6 4t4&tfiR 

1 3 <ote^J»«c»flt$ ti^y-x, -r >a-* 7 1 ota 
aasmisiasnfcy- hs^/w 7 x#g&(°i& 4 ©p 

MOS h7>yX^Q3(DHl/-f >lc«8fc<*ftfc K U-f 
[0106] -f >A-* 7 1 14S 2 0 (C^-T J; 5 fc, X 
I^0*cd 1 0 0 ->3.*-;u FmJE£ (v. D / 

2) iz&i£Litmmwu* >rt-*c>Ami3&&* 10 

1 14X l/-r>a*-^ H«JBESr V,.i5 < 0> K ^ ffi K K j£ 
LfcB 1 9!:^U:< >A-* 7 1 CD A ffl 73 T $> 
3. S2 3tri5^T, V, „ 14-f >A*— ^ <DA7J 

mJE. Vcn (4-f>/\*-^CDdi^mJE^^LTV^, X 
l^7'>i*-^ KmJEf4 3 • V 0D /4 i: V BD iiCDPfltCM: 

V DD /4 tVn £cDP B 1JCt££T3:i<hf3<fcoT^igfcIS: 

[0 1 0 7] ^tCH 1 9 lZ7Fil<ftmW)®& 3 hOftffi: 
^^TSftitS. ttaSSAitf*, NMOSh7>->7^ 
Q 6 3 JCl4«8fE^8ltnTl^«Cl^*, / - K 7 0 (D^& 

i4*jis«ft^ i (Da&t^mcsti^o, v,,^*. / 

— K 7 0 ©m&a*V. B <hfcoT^*<0T, -fWX — ^7 
1 <D£ii7Jt4G N D^{£<h&5o ClCDfcflfrPMOS h^> 
yX^Q64IJt>L NMOSh7>yX^Q5(Dy 

[0108] NMOSh7>y7^Q5©y-hifi^ 
±#LTNMOS h ^ >> J X^Q 5 (c « «E ifit *l * 
NMOS h7>yX^Q5t^Jl/>h$ ^-[h3?S$:«I^ 
LTl^NMOS h7>yX5'Q6t)t>LTFU'1'> 
^oit^^-r. NMOS h7>^X^Q6^*8K^aEtl* 
:<hCJ:^TPMOS h ? > i? X ? Q 4 <Df - b m&tf 
^Tl> PMOS.h7>y7^Q4^t>t2). -t L 
T, PMOS h7>y^^Q4(h^U>hS7-(5I2S'£ 
««LTt^PMOS h7>yX^Q3 t)^>LT^cf5l 

^^c, NMOS h7>yX^Q 5 
L/> 7-0?§&^^bTl^ h7>yX^Q7i;t) 
«8ft7&V«t^n, NMOSh7>yX^Q7*ILT-S 

[0109] -yj , NMOS h^>f/X^Q5{3^t«t^ 
tt^nj6*S<t. NMO S h 7 >> ? X 5 <h7J U > h 
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a 7-@tt*I«LT^5NMO S h7>y7^Q6 3 
coy- h^ft#±#L> NMOS h7>y^^Q6 3© 
y-X • HU<>W©J8»tt*«T*-r*. fit, &fcx 
R 1 2 (D«ff»T*«i8*r*. IWtE^Tt:i:o TIS 

£-r*mEote£ v., <hf * Vn-v D1 oi*w> 

n — & 7 1 OXU^->^^-->ll'HmJE$:TlHlo^:ch^. 
-f >/t— * 7 1 Ott!2mj£3£LT PMO S h ^ > vX^ 

[0 110] »ra»£V DD #TtfOA<7Xffc*a 

q 5 ic«2ffi#flfcnfe< £ £ h i:nmo s v=?yv7. 

f)mZfV I >olZ±tfQ , -f >A-^ 7 KDWAAiGNDt 

ESS 3 hCiSi^TOM^^. 
[0112] (1) PMOSh7>yX^Q640y 

S^R 1 2 0}|laifi/h$/j:lTttf(DT\ U 20 

[0 113] (2) NMOS h7>yX^Q6 30H 
U-f >«»)&«*tf»K£. O^DNMOSh7>yX^Q 

6 3tNMOS h7>v7^Q5©^ ^ - Jt #7v (5 
£SSiR 1 2 T(B«EE&Ta<*€f < «RR120 

[0114] ^SD, PM0Sh7>yX^Q64Oy 

s^ir i 2 <o*tfiffl, &#lr i 2 zmtizmmo 3-D<D 30 

A ^ * - 9 \Z «fc t> T 7s -f > ^ $ * C i: £ £ & * ± 

[ 0 1 1 5 ] 0 2 1 ttlgftleJtt 3 h <D&/££^TU-r 7 
2b0T&9, K 72 K®^^/Jn$ < 

Btw*5i»T, iow:y-httffi. i li^y-xti, i 

2llFH>ti, 13I2«KM«. 14I4MSB, 

eh, 1 5 be* i 4 t&%.m j $>t&&m®.t<D&mzvf 

7 1 Zffi&-tZ>tz#><D P MO S h 5 >i?X*. Q66U 
-f >M-^ 7 l^ififcf^/cft^NMOS h 5 >^X* 

El 2 1 fC43t>T, 12119^1^-^^iiS 

ura-ffl»s*r. fifiiRi 2&c;ri 3«. pmo 

S h ^>S^X RWTff&nfctt*** l 3 

T^£>„ fit, 1 toL€T 

mffV BD tCi5^tt^fe«6, PMOS h7>y'7^Q 6 5 50 


) &mw-7 - 1 1 0 7 2 1 

26 

£ NMO S h7>y^^Q6 6 O h^yyX^it-f X$ 
ffi38C:Sfr-3*:-tK Xt LTViS. EI 2 lCgtPMO 
Sh7>y7^Q650W/L*n. 5/2. 0, NM 
OS h7>yX^Q6 6©W/L*« 2 0 0 /2. 0 iZlS 

[01 16] -f >A'-^ 7 1 ©ItliliE^l^; 
£k StflR 1 2 £DjS^I^/h$ < El 1 1 fCj*Lfc 

ft&CD&ftR 1 <D£^®fSl;:j£^T, PMOSh7>y 
X^Q6 5 £ NM O S h7>y7^Q6 6 CD £:£®*t<£> 
ft<D'Jy&frt<l*Tzi£)mW}® & 3 h <B £Wffif*£ /h$ 
< tztzb, -f >A'-* 7 1 © L#^fig£&EBte 

< , PMOSh7>y7^Q65tNMOSh7>y 
X^Q 6 6 ch&ffiR 1 2 ©88 5 lZ-?Z> 

[0117] SfcEl 1 2 K;fctt£iSiaR lilt CO>& 
JaR 1 1 tC^^m/EI^T^ffJfflUTI^ISI^ONMO S h 
7>yX^Q6 1 £ :* > • :*7£1±5*:#CDS>CDT£>^ 
fctf** 0 1 9 JCfcttfcJ&ffiR 1 3 ft, *iK»X»^6P 
MOS h7>yX^Q6 4^t7t5JT(OSIioit$ 

$024 K^T. El 2 4 £5* Lit Eft El 88 3 m£B) 1 9 
CD^SjfHlgS 3 h <h0>SHliJg;8iR 1 3 <B «E <D W St 

[0 118] &\Z. Z<D%W<DW, 8 HJfiCTfC^liTBI 2 
2&tf0 2 3 «rffl^Ttt^T*. B2 2li:O^OSB 

g&0T&£. H2 2*Ii5liT, 3 k tejgibtsm, R14 
Ki««*ffijA2 lC|$^$nfc-^^i: y - H7 5 
$ntiajttt$ft5lifii, Q 6 7 1 tC 

*»$nfcv-7. /-K75i;^$nfcHK>s 

^/H77i^[5l?S4 a^NMOS h^>i^X^Q 1 9 
©FK yC^^nrcy- h^^t^PMOS h^> 
vX*. R 1 5 a»%««j)[jft2 izmffiZtlft-JSl&RZf 
/H7^WI&0B4 a COJ&^lR 6 <7)-y^$S tC $ tlfc 

te^flsswrsfttt. 76ii;-F75i:»tt$nu 

Ta^^t^Wr^-f >/X— Q68li»SR15©i 

*fiauc»fit$nfcy-^ % <>a*-^ 7 6 c^m^^^F«w 

hRl^A'< 7X#*&[H]?8 4 a ON MO S 
h7>yX^Ql 9©FH >i:«tt$nfe K K >£ 

[oi 19] < >/\*-^ 7 6 rang 2 3 izm? ct e> tc. x 
i/y ->^.^-;u K«ffi*(g;< h<D&m^z>. 


27 

[0120] |i|EI + <B 1 0 0 \$7s Uyz/3.X-)l K«EE 
* (V../2) fci*J6l,fc**ttfc-f >/t-^OAB* 
#14, 1 0 2li7l/7->a*-;i/ K«flEftGND*fl[f* 

[0121] £8£l«0!licJ:&&fa_D& 3kl:^^xt, 
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[0122] (1) OA-^/lOXhr/a*- 
OS h7>y7^0I8l$/h$<t5:ij&iTt5. — 

[0123] 
[»2] 


Vpp + Vthp+ Vthn 
V in = _____ 

l 


Vin 

Vdd 
Vthp 
Vthn 

£ n 

8 P 

[0 12 4] -j&tc, n^**;u h7>y7^l:*H5 

h7>vX*f»m«S0©8l2(§fcD, ^l/r> 
_^-^HtE^ (Voo/2) KttfcT* K li. P^r 

[0125] (2) -f >A*-^ 7 lOtti^HNMOS 
h 7 yVT, 9 lZ\Jj2tlT^Z>fz&* PMOSh7>y 

[0126] „i9 iz*$vz>m.mR 1 3 <_ PJil 

\Z. El 2 2 K:*l**lttftR 15«f<Ct*JT**. ^ 
tlSA^^^NMOS h7>y^^Q 6 8 * 

z twvzz. c(om^^m2 5(:^f 0 12 5 ^ u 

fc|gft[Hl&3n£:iai9 Oj£IbI_IR 3 h <B S iMiJ&ffi 

r i 3 ©#aEo*raifc # itr*e. 

[0 12 7] fcfc. ±E»**«t*5^T, Ei&lHlS&Zfc 
&gifr[sI?§£#l/5£T £ h7>y^^tlTMOS h7 
>v**£m>fc0J£8ig3l,fc#, fi M 0 % R & gift 

[0128] 

[^b^o?7j^] u±<d£ o izm&mi e«<b»93<bs» 

ED *& K «fc *l , £1 1 0>«j[g[Qtt&£titt$ 2 O^ifU 

k , ^2otii{i(:^^n;cHi/ 


iy-hih7>yx^^f^«^$n, m\v>&m 

<_X-f yT>#^mtitfm 1 »S§a&tfS§2i*«3!(&*ft 
§y-h^h7>y^^ Off4jfiXSfw«t o TSSlift ^IffiT 

[0129] If^cJl 2 Ett0£^<DSKrlsIttK: ^tlti, 

is?s*<Dmmxmiz&^Tmn'5jm-v&z><D'T?* mmw 

[0 1 3 0] ffijRm3iZft<D&W<Dl&Wjm&lZJ:tlti* 
^-f^-K^Rtt, £ 1 vwafg 2 G>«iK«& fcteffi 

ih7>y^^ttt«*nTis0, il^tlS^2 

®%lz'&Z> _ <_ ^5 -6. 

[0 13 1] 19*^4 Ett<7)»^<DjeWj|gKlCJ:n«. 
^J£P$T^I3:te. m 1 l^ttH 2 <D«iR«(anttfit$ 

jnTI8fiJt$nTt^Wf, fg 1 itiR^ 2 aSm^O 
50 ffi»y- hlh7 >->*X^OMjiX^i(C <fcoT$gl:!3 
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[0 13 2] lf^^5 &ZSl1k*m 6 umcD^wni&W)® 
SSlCcfcntf, » l iMiS! 2 

l , as i ornate £ is 2 cosaim^ioratwii^jn^ 

[0133] m &m 7 &tftjt#^ 8 tZWLO&W(D&W}\s\ 

[03] COfgBjfoffl 2£»#JICJ:SS»j!eIB<B*j££ 
I*e^T£fc#<Z>[eIg§0T&£. 
[134] C(D^BjcD^3^Bg^JIZj;^^®i[HlKcD«l^^ 

[05] £<Dftw<Dm4nmMiz±z>mm\Bi&<Dm&*: 

[07] co^Bj^menng^jtc^^^i^iHi^cD^^^ 
[08] £<D&BA(om4nmMiz&z>igW)®&\zmi*z> 
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-r>/\*-^cD^^^^-r[Hi?S0T$>^o 
[09] co^^oigssiJfi^iJckSjeftiHigsicffl^^ 

[010] Qt*om l W)m&<Dmf&*:WL*A?z>tt!sb<omi& 

0T&S. 

[01 1] 01 0 «C^LfcjB«?BK©«fife€:^-r U < 7 
[01 2] fie*(Dfi«i|3lK©«fiJcS:g5iWr*fc«)<OlHlK 

io [013] r os&Hjicosg i mfam\z&z>mw)\s\&<Dmm 

[014] CO^Ofg 1 H&0J{C££^ifr{H]&cD£!5£ 

[015] C<D«l«oSg l *!fi«fcJ:4e»lHlK<D®lii 
[016] l AlS0!l£,!:*GKr!sIB&a>Hifi 

[017] dQ^cDfg l *ft0y(Ccfc«fil!ilHlS»Ofi!jft 

20 [018] C<7>*^om 1 *tt^J*Ccfc«e»[5IK<D«iS 
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